Tetrahymena histone H1. Isolation and amino acid sequence lacking the central hydrophobic domain conserved in other H1 histones.
The complete amino acid sequence of a single H1 histone of the protozoan Tetrahymena pyriformis was determined, following previous determinations of the sequences of histones H2B, H2A, H3, and H4. Only a single H1 species was obtained by fractionation of a 0.5 M HClO4-soluble fraction from the whole histone extract and further purification. This starting material for sequencing contained 1.1 mol/mol phosphate and showed a single electrophoretic band after dephosphorylation. The sequence determination was performed by Edman degradation of BrCN fragments, staphylococcal protease peptides, and tryptic peptides, as well as secondary peptides from one BrCN fragment and one staphylococcal protease peptide. Phosphorus analysis of the tryptic peptides, containing serine or threonine, showed that five sites of the sequence were phosphorylated to various extents (5-30%). Thus, the total sequence, consisting of 165 amino acid residues and having a molecular weight of 17,942 in the unmodified form, was completely determined. This unusually small H1 sequence differs substantially from the human spleen H1 sequence of 218 residues, having larger proportions of hydrophilic residues and smaller proportions of hydrophobic residues. Comparison of the distribution pattern of hydrophilic and hydrophobic residues, between the protozoan and human sequences, showed that the protozoan sequence lacks the central hydrophobic domain that is conserved in the known vertebrate and other H1 histones. The implications for the function of H1 are discussed from the evolutionary viewpoint.